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(54) CONTROL DEVICE FOR ELECTRIC SERVOMOTOR TYPE GOVERNOR 

(57)Abstract: 

PURPOSE: To maintain the balance of an operation 
force transmitted to a guide ring by a method wherein 
operation forces generated by a pair of electric 
servomotors are individually determined by a force 
sensor and a servomotor control part is regulated so that 
the two operation forces are balanced with each other. 
CONSTITUTION: An opening control command K 
responding to a difference between a speed control 
command V and detecting position signals PA and PB is 
outputted from an opening control device 15 and the 
operation forces of motor-drive servo motors 4 and 5 are 
generated according to an opening control command K 
therefrom. The operation forces of the motor-driven 
servo motors 4 and 5 are individually detected by load 
cells 50 and 51 being a force sensor, and detecting signals FA and AB to indicate detecting 
forces therefrom. A force deviation signal AF between the FA and FB is added to the opening 
control command K by adders 55 and 56. In a case of FA<FB, the AF forms a negative value 
and in a case of FA>FB, AF forms a positive value and regulation is made so that the 
operation forces of the motor-driven motors 4 and 5 are balanced with each other. This 
constittution high-precisely balances the operation forces, transmitted to a guide ring 1, with 
each other. 
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[Claim(s)] 

[Claim 1] The electric servo motor of the pair which it connects with the guide ring which adjusts the 
Minakuchi opening of a hydraulic turbine by rotating, it will drive [ pair ] if a motor current is supplied, 
respectively, and an operating physical force is given [ pair ] to said guide ring, respectively, and rotates 
a guide ring, The servo motor control section of the pair which supplies a motor current to the electric 
servo motor of said pair according to an opening control command, respectively, In the control unit of 
the electric servo motor type speed governor which has the control section which sends an opening 
control command from which the Minakuchi opening turns into the purpose opening to the servo mho 
control section of said pair The force sensor of the pair which detects the operating physical force given 
to said guide ring from the electric servo motor of said pair according to an individual, respectively, 
When one operating physical force of said electric servo motor is larger than the operating physical 
force of another side The opening control command which while supplies a motor current to one electric 
servo motor, and inputs it into it at a servo motor control section is reduced. The control unit of the 
electric servo motor type speed governor characterized by having the controller adjusted so that the 
opening control command inputted into the electric servo motor of another side at the servo motor 
control section of another side which supplies a motor current may be increased. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is devised so that the operating physical force which the electric 
servo motor of a pair generates may balance about the control device of an electric servo motor type 
speed governor. 
[0002] 

[Description of the Prior Art] In recent years, the driving source of a speed governor is replacing the 
electric servo motor type using a motor from an oil hydraulic system. This electric servo motor consists 
of a brush-less direct current motor, a reducer with which the output of this motor is supplied, and a 
rotation-rectilinear-motion transducer to which the output of this reducer is supplied, and the guide ring 
for the Minakuchi opening adjustment of a hydraulic turbine is connected to the movement object 
changed into rectilinear motion. 

[0003] Since maintenance check is easy as compared with an oil pressure controller, the above- 
mentioned electric servo motor has come to be gradually used abundantly in recent years. The single 
opportunity capacity of the brush-less direct current motor (Following BLM is called) used for a servo 
motor in connection with this has also come to increase. However, there is a manufacture limitation in 
said BLM. 

[0004] If BLM is used as large capacity, the problem that the capacity of the power transistor currently 
used for the inverter equipment which supplies a motor current to BLM must also increase will arise. 
Moreover, although carrying out parallel connection of the power transistor is also considered in order to 
make the capacity of a power transistor increase, it becomes uneconomical while control will become 
difficult, if it is made such a means. Furthermore, when the BLM itself is made large-sized, the flywheel 
effect GD2 increases, the dead time at the time of load cutoff becomes large, and there are a problem to 
which rotational frequency deltaN of a water wheel generator is made to increase, and a problem which 
will require time amount too much before reaching an equivalence closing rate for the inertia of BLM, 
while being generated. 

[0005] Then, the applicant for this patent solved the above-mentioned problem, and even if the capacity 
of an electric servo motor was small, he applied for the control unit of the electric motor type speed 
governor which can perform adjustment of a guide ring easily previously (an application for utility 
model registration No. 142690 [ Showa 62 to ], and application for utility model registration No. 142691 
[ Showa 62 to ]). 

[0006] The example of the application for utility model registration No. 142690 [ Showa 62 to ] which 
applied previously with reference to drawing 3 here is explained. 

[0007] 1 is the guide ring which adjusts the Minakuchi opening of a hydraulic turbine, and makes the 
servo motor attachment objects 2 and 3 the periphery section of this guide ring 1 protrude on the 
location left 180 degrees to ** in drawing 3 . The rotation-rectilinear-motion transducers 6 and 7 which 
constitute the electric servo motors 4 and 5 are connected with the servo motor attachment objects 2 and 
3. 8 and 9 are BLM(s) and the driving force of BLM 8 and 9 is transmitted to the rotation-straight-line 
transducers 6 and 7 through the reducer which is not illustrated. The location of the rotation-straight-line 
transducers 6 and 7 is detected by position transducers 6a and 7a. 

[0008] A motor current is supplied to BLM 8 and 9 from the inverter equipments 10 and 11.12 and 13 
are current control units. The inverter equipments 10 and 1 1 and the current control devices 12 and 13 
serve as a servo motor control section. 14 is a PID speed regulating device, and a setting rate and the rate 
(hydraulic turbine rate) of a water wheel generator are inputted into this control unit 14, and it performs 
a PID operation from that speed difference. The PID speed-control command which is the output of the 
PID speed regulating device 14 is supplied to the opening control unit 15. The detection position signal 
of position transducers 6a and 7a formed in the rotation-straight-line transducers 6 and 7 of the electric 
servo motor 4 is inputted into the opening control device 15. The opening control command of the 
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opening control unit 15 is supplied to the current control units 12 and 13 as a current command. 16 and 
17 are current transformers. 

[0009] If the rate of a water wheel generator differs from a setting rate, a PID speed-control command 
will be sent out from the PID speed regulating device 14. This speed-control command is input **** to 
the opening control unit 15. The detection position signal of the position transducers 6a and 7a which 
detect the migration location of the rotation-rectilinear-motion transducers 6 and 7 of the electric servo 
motors 4 and 5 is also inputted into this opening control device 15, and a PID speed-control command 
and the opening control command which is a current command corresponding to the difference of a 
detection position signal are sent out from the opening control device 15. By this opening control 
command, the control output of the inverter equipments 10 and 1 1 is sent out from the current control 
devices 12 and 13. The gate is controlled by the control output, and the inverter equipments 10 and 1 1 
supply a motor current to BLM 8 and 9, drive the rotation-rectilinear-motion transducers 6 and 7, and 
they change the Minakuchi opening of a guide ring 1 so that a water wheel generator may serve as a 
setting rate. 

[0010] In addition, the rotation-rectilinear-motion transducer 6 and the rotation-rectilinear-motion 
transducer 7 are constituted so that the movement direction may become reverse. That is, when it is the 
direction which a transducer 6 pushes, it is made for a transducer 7 to serve as a direction to lengthen. 
[001 1] If a guide ring 1 is driven by two sets of the electric servo motors 4 and 5 as mentioned above, 
the driving force of a guide ring 1 is certainly controllable even if the capacity is small as compared with 
the case where the number of electric servo motors is one. Moreover, since the servo motors 4 and 5 are 
small, naturally the capacity of BLM 8 and 9 also becomes small. For this reason, since the flywheel 
effect GD2 also becomes small, the dead time of load cutoff will not affect the rotational frequency of a 
water wheel generator small. Furthermore, since BLM 8 and 9 is small, time amount until it reaches an 
equivalence closing rate is also short, and ends. Furthermore, it can carry out, when controlling a guide 
ring 1 only by one side, and reduction of operating-physical-force loss can be aimed at. 
[0012] Next, with reference to drawing 4 and drawing 5 , the example of the application for utility 
model registration No. 142691 [ Showa 62 to ] which applied previously is explained. In addition, the 
explanation which gives the same sign to the part which achieves the same function as the example of an 
application for utility model registration No. 142690 [ Showa 62 to ] shown in drawing 3 , and overlaps 
is omitted. 

[0013] As shown in drawing 4 , with this conventional technique, the detection position signal detected 
by the PID speed-control command from the PID speed regulating device 14 and position-transducer 6a 
is inputted into the 1st opening control unit 15. Moreover, the detection position signal detected by a 
close-by-pass-bulb-completely command and position-transducer 7a is inputted into the 2nd opening 
control unit 19. The opening control command of the opening control units 15 and 19 is sent to the 
interface section 18. The configuration of other parts is the same as that of the conventional technique 
shown in drawing 3 . 

[0014] Drawing 5 is the circuit diagram showing the detail of the interface section 18, and attaches and 
shows the same sign to the same part as drawing 4 . In drawing 5 , the system which consists of the 
electric servo motor 4, the inverter equipment 10, and the current control device 12 of the drawing 
Nakagami section is called A system, and the system which consists of the electric servo motor 5, the 
inverter equipment 11, and the current control device 13 of the drawing Nakashita section is called B 
system. 

[0015] The interface section 18 shown in drawing 5 has the points Al and A2 establishing [ usual state ] 
and A3 which operate when A system breaks down (a fault detection machine is an illustration 
abbreviation), and normally-closed contact A4, and has the normally open contact Bl and B-2 which 
operate when B system breaks down. The normally open contacts Al and A2 are infixed in the cable run 
which series connection is carried out and ties the 1st opening control unit 15 and the current control 
unit 12. Normally-closed contact A4 and normally open contact B-2 are infixed in the cable run which 
series connection is carried out and ties the 2nd opening control unit 19 and the current control unit 13. 
Moreover, series connection of normally open contact A3 and Bl is carried out, and they are connected 
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during the common node of the normally open contacts Al and A2, and the common node of normally- 
closed contact A4 and normally open contact B-2. 

[0016] Usually, the normally open contacts Al and A2, A3, and Bl and B-2 are turned on at the time of 
control, and normally-closed contact A4 is turned off. For this reason, the opening control command of 
the 1st opening control unit 15 is supplied to the current control units 12 and 13 through the interface 
section 18. And when failure occurs to A system, the normally open contacts Al and A2 of the interface 
section 18 and A3 are turned off, normally-closed contact A4 serves as ON, and a guide- vane close-by- 
pass-bulb-completely command comes to be inputted into the current control device 13 from the 2nd 
opening control device 19. 

[0017] Next, actuation of the conventional example shown in drawing 4 and drawing 5 is described. A 
PID speed-control command is sent out from the PID speed regulating device 14 with which the rate of a 
water wheel generator differs from a setting rate. This PID speed-control command is inputted into the 
1st opening control command 15. The detection position signal of position-transducer 6a which detects 
the migration location of the rotation-rectilinear-motion transducer 6 of the electric servo motor 4 is also 
inputted into this 1st opening control 15, and the opening control command according to the difference 
of both signals is sent out to it from the 1st opening control unit 15. The control output of the inverter 
equipments 10 and 1 1 is sent out from the current control devices 12 and 13 by this opening control 
command. The gate is controlled by the control output, and the inverter equipments 10 and 1 1 control 
BLM 8 and 9, drive the rotation-rectilinear-motion transducers 6 and 7, and they change the Minakuchi 
opening of a guide ring 1 so that a water wheel generator may serve as a setting rate. 
[0018] While you are controlling the guide ring 1 by the electric servo motors 4 and 5 as mentioned 
above, suppose that failure occurred in the electric servo motor 4. If the detector which does not 
illustrate this failure generating detects, the normally open contacts Al and A2 of interface drawing 17 
and A3 will be made to turn off, and normally-closed contact A4 will be turned ON. For this reason, 
although the opening control command of the 1st opening control unit 15 is no longer inputted into the 
current control units 12 and 13, in the current control unit 13, the 2nd opening control unit 19 to a guide- 
vane close-by-pass-bulb-completely command is normally-closed contact A4 and normally open contact 
B-2. It is passed and inputted. A guide ring 1 is driven by this command in the direction which closes a 
vane. Thereby, in order to stop a hydraulic turbine automatically, a safe electric servo motor type speed 
governor is obtained. 

[0019] Drawing 6 shows the conventional technique of further others. It devises so that the supply motor 
current IB may balance the motor current I A supplied to BLM8 from inverter equipment 10 from 
inverter equipment 1 1 to BLM9, and it is made for the balance of the force of the electric servo motors 4 
and 5 to balance with this conventional technique. 

[0020] That is, a subtracter 22 subtracts Current I A from Current IB, differential current IB-IA is 
calculated, and an integrator 20 outputs the integral signal SA which integrated with differential current 
IB-IA. Therefore, at the time of IA>IB, the integral signal SA serves as a minus value, and the integral 
signal SA serves as a plus value at the time of IA<IB. In an adder 24, the integral signal SA is added to 
the opening control command outputted from the opening control unit 15, and the output of an adder 24 
is sent to the current control unit 12. Therefore, at the time of IA>IB, the value sent to the current 
control unit 12 becomes small, IA decreases, when it is IA<IB, the value sent to the current control unit 

12 becomes large, and IA increases. As a result, IA and IB become equal. 

[0021] Similarly, a subtractor 23 subtracts Current IB from Current IA, differential current IA-IB is 
calculated, and an integrator 21 outputs the integral signal SB which integrated with differential current 
IA-IB. Therefore, at the time of IB>IA, the integral signal SB serves as a minus value, and the integral 
signal SB serves as a plus value at the time of IB<IA. In an adder 25, the integral signal SB is added to 
the opening control command outputted from the opening control unit 15, and the output of an adder 25 
is sent to the current control unit 13. Therefore, at the time of IB>IA, the value sent to the current 
control unit 13 becomes small, IB decreases, when it is IB<IA, the value sent to the current control unit 

13 becomes large, and IB increases. As a result, IB and IA become equal. 

[0022] Since it devised so that the motor currents IA and IB might balance with the conventional 
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technique of drawing 6 , even if the property change by adjustment gap and secular change of BLM 8 
and 9 arises, the force which BLM 8 and 9 generates can be equilibrated. 

[0023] After all, by putting the same opening control command into the current control units 12 and 13, 
with the conventional technique which he is trying to equilibrate the motor current of BLM 8 and 9, and 
is shown in drawing 6 , the conventional technique shown in drawing 3 - drawing 5 is adjusting so that 
the motor currents I A and IB may balance based on the difference of the motor currents I A and IB. 
[0024] In the electric servo motors 4 and 5, rotation of BLM 8 and 9 is told to the rotation-rectilinear- 
motion transducers 6 and 7 through a reducer, rotation is changed into rectilinear motion using a ball 
screw etc., and the force is told to a guide ring 1 at the rotation-rectilinear-motion transducers 6 and 7. 
[0025] By the way, since there are unbalance of losses, such as a reducer in the electric servo motors 4 
and 5 and a ball screw, unbalance of secular change of these mechanism device, a bias of environmental 
variations, such as temperature, etc. with the above-mentioned conventional technique, Though the 
motor current of BLM 8 and 9 is equilibrated, there is a possibility that the operating physical force 
(operating physical force of the electric servo motors 4 and 5) which acts on the servo motor attachment 
objects 2 and 3 may become unbalance, and an operating physical force was not able to be equilibrated 
with a sufficient precision. 

[0026] If the unbalance of such an operating physical force arises, while stress unnecessary in 
mechanism will occur, there was a possibility that a motor might become an overload electrically. 
[0027] This invention aims at offering the control unit of the electric servo motor type speed governor 
with which it was made for the operating physical force which the electric servo motor of a pair tells to a 
guide ring to balance in view of the above-mentioned conventional technique. 
[0028] 

[Means for Solving the Problem] The configuration of this invention which solves the above-mentioned 
technical problem is connected with the guide ring which adjusts the Minakuchi opening of a hydraulic 
turbine by rotating. The electric servo motor of the pair which it will drive [ pair ] if a motor current is 
supplied, respectively, and an operating physical force is given [ pair ] to said guide ring, respectively, 
and rotates a guide ring, The servo motor control section of the pair which supplies a motor current to 
the electric servo motor of said pair according to an opening control command, respectively, In the 
control unit of the electric servo motor type speed governor which has the control section which sends 
an opening control command from which the Minakuchi opening turns into the purpose opening to the 
servo mho control section of said pair The force sensor of the pair which detects the operating physical 
force given to said guide ring from the electric servo motor of said pair according to an individual, 
respectively, When one operating physical force of said electric servo motor is larger than the operating 
physical force of another side The opening control command which while supplies a motor current to 
one electric servo motor, and inputs it into it at a servo motor control section is reduced. It is 
characterized by having the controller adjusted so that the opening control command inputted into the 
electric servo motor of another side at the servo motor control section of another side which supplies a 
motor current may be increased. 
[0029] 

[Function] In this invention, the operating physical force which the electric servo motor of a pair 
generates is searched for according to an individual with a force sensor, and a servo motor control 
section is adjusted so that both operating physical forces may balance. Thus, in order to detect and adjust 
an operating physical force directly, both operating physical forces balance correctly. 
[0030] 

[Example] The example of this invention is explained at a detail based on a drawing below, in addition, 
the conventional technique — said — a part — the explanation which gives the same sign to the section 
and overlaps is omitted. 

[0031] Drawing 1 shows the 1st example of this invention. In the 1st example, it is the conventional 
technique shown in drawing 3 further with the configuration which added load cells 50 and 5 1, a 
subtracter 52, amplifier (operational amplifier) 53, an inverter 54, and the adders 55 and 56 with a 
limiter. 
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[0032] The part which can cany out direct detection of the operating physical force told from the 
electric servo motors 4 and 5 to a guide ring 1, and the rod which specifically connects the rotation- 
rectilinear-motion transducers 6 and 7 and the servo motor attachment objects 2 and 3 are equipped with 
load cells 50 and 51. This RODOSERU 50 and 51 outputs the force detecting signals FA and FB 
according to each operating physical force. 

[0033] A subtractor 52 subtracts the force detecting signal FA from the force detecting signal FB, and 
outputs force deflection signal deltaf, and amplifier 53 amplifies force deflection signal deltaf, and 
outputs force deflection signal deltaF. An inverter 54 outputs force deflection signal deltaF which 
reversed the positive/negative of force deflection signal deltaF and reversed positive/negative. The 
adders 55 and 56 with a limiter add force deflection signal deltaF to the opening control command K 
outputted from the opening control unit 15, and output signal (opening control command) K+delta F. 
However, the adders 55 and 56 with a limiter limit the upper limit of signal K+delta F so that the motor 
currents I A and IB of BLM 8 and 9 may not become beyond the rated current. 

[0034] In this example, the opening control command K is outputted from the opening control command 
15 according to the PID speed-control command V of the PID speed regulating device 14, and a 
difference with the detection position signals PA and PB of position transducers 6a and 7a. The electric 
servo motors 4 and 5 generate the operating physical force according to the opening control command 
K. When both operating physical forces are equal, force deflection signal deltaF becomes zero, and the 
operating physical force according to the opening control command K occurs as usual. 
[0035] When an operating physical force becomes unbalanced and the force detecting signal FA 
becomes large rather than the force detecting signal FB, the value of force deflection signal deltaF turns 
into a negative value. Therefore, the value of output signal (opening control command) K+delta F of an 
adder 55 becomes small, the value of output signal (opening control command) K+delta F of an adder 
56 becomes large, the operating physical force of the electric servo motor 4 decreases, and the operating 
physical force of the increase of the operating physical force of the electric servo motor 5 and both 
balances. 

[0036] An operating physical force becomes unbalanced, and with that that it mentioned above, when 
the force detecting signal FB becomes larger than the force detecting-signal style FA conversely, the 
value of force deflection signal deltaF turns into a positive value. Therefore, the value of output signal 
(opening control signal) K+delta F of an adder 55 becomes large, the value of output signal (opening 
control command) K+delta F of an adder 56 becomes small, the operating physical force of the increase 
of the operating physical force of the electric servo motor 4 and the electric servo motor 5 decreases, and 
both operating physical forces balance. 

[0037] Thus, in this example, the operating physical force of the electric servo motors 4 and 5 is 

detected, and since it is adjusting so that both operating physical forces may balance, even if unbalance 

is in the loss of a reducer, a ball screw, etc., both operating physical forces become equal. 

[0038] In addition, discovery of abnormalities (for example, a hydraulic turbine condition which foreign 

matters, such as driftwood and leaves, mixed in the interior of a guide vane, and became actuation 

impossible) can be easily performed by supervising the motor currents IA and IB, the force detecting 

signals FA and FB, the speed-control command V, and the opening control command K. 

[0039] Drawing 2 shows the 2nd example of this invention. In the 2nd example, it is the conventional 

technique shown in drawing 4 further with the configuration which added load cells 50 and 51, a 

subtractor 52, amplifier (operational amplifier) 53, an inverter 54, and the adders 55 and 56 with a 

limiter. 

[0040] Always [ forward ], an operating physical force arises from the electric servo motors 4 and 5 like 
the 1st example according to signal K+delta F, and both operating physical forces become equal. 
[0041] On the other hand, at the time of abnormalities, like the conventional technique shown in 
drawing 4 , the electric servo motor 5 operates and the guide ring 1 rotates in the closed direction by 
close-by-pass-bulb-completely command. 
[0042] 

[Effect of the Invention] Since the signal inputted into the servo control section so that the operating 
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physical force which is told to a guide ring from two electric servo motors according to [ as concretely 
explained in the example above ] this invention may be detected according to an individual and both 
operating physical forces may become equal was adjusted, even if there is a difference of secular change 
or MEKAROSU, both operating physical forces can be equilibrated with a sufficient precision. 



[Translation done.] 
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j»S$il4. 8, 9(iBLM*Cs BLM8, 9<7)|gi&7J 
•tt@I*L*v«BMI*^LTEK-lIIBaft*6. 7fc 

easn*. mi5-ii:^^g?6 , i <r>m.\mw®!& 

20 [0008] BLM8, 9fcWtf VK—9&M\ 0 , 1 
1 WW*«lft3*i6. 12, 13titRfMI 

ssirca* . io.li k«amfl9» 

i2, i3\z*r—$*~?mmb%h. i4«iPiD 
mmmmx\ znmmiaii 4Mm£X&k*m 

hp i D$cg£ffd. p i DxsMffiai 4(Dta^x 
hi pi nmmmi&mgfflmm stmzti 

1. wmm&ii 5\,z\5mm--x : z—?4<r)\2m- 
wisame, 7fcR»tfenfettw«as»6a, 7aco 

30 mmmm^px^tii. m.mmmi s^mm 
$m$u&mi&tb txmmm^m 12,13 iz&te 

Ztll. 16, 17«SKffiB-C**. 

[0009] ?m3mm<mg[tftk%&mb si-^K 
* k , p 1 DausnmsHi 1 4 p 1 Dmmwm^ 
tfma&tn. zmffifmi&rimBfflwm&isiz 
AJjtiz. znmsmwmmi sea. ma-T--^- 
^4, 5^@!is-aiiaii)^a56, imwmz®. 

40 mss^r&siBKfJSW^raaiBffliiisi 5*>^>i* 
&ztih. zmmmiftiizx*). wmwm.i 

2, \3,tpt>A v/wgg 10,11 <mw£htm. 
ai^^s. yA-?£iBi 0, 1 iti-eo$ij«aj7j(c 

J;0y-h* 5 $iJffll$it-CBLM8, 9tc^-^agSSrfit 
&U I3l6-i«85Ii!l3g«i^6, 7S-iBI!)LT, 
WMflftJgjMk 4r* J: o H y v? 1 o*P^ffi 

t o o i o i m-wmmm®6bm-m 

50 -«r*)^ SE«ffl63&»ff+»|6l<Ok#. 3S«»7«gK 
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COO 1 13 'ISiOXofclXtfJ K'J>/U2^ 

raw--**-* 4, 5X'wmtht. *fjvv>7i 

-9 A, 5#/jN£Vtf£tf> s BLM8, 9atUK>£8Vh 
(i-f^$S6*GD2t/jN$<^^, 

Rfc»4i«P*-$-£*<*4. BLM8, 

[00 12]«fcH4a^H5i«BL'C, 
fcHIBie6 2-142691 #^Sfi0IS-ittW5 . «r 

fen 3 tc^tmaea 62-142690 ^ommmt n 

[ 0 0 l 3 ] 04 tit;?* 0 lzz<r>fc*ffltiXi,t. m l 

om%Mms. \ sic, pi Dsaimstai 4*60 

P I D8£i&jM§^&l/ f tiB&aj86 aT«KBLfe««a 
fflMWWj8ft{. 4fc»f2^||KISiJfBeil9C 

a. m^mm&mi *x^&Ltjmmm 
. nusMffsa 15.19 <mx»m 

mm 3 tzmmmit r-t* i> . 

[ 0 0 1 4 3 05 (44 y*-7 x A 1 8tfOR«HSr^ 
tHBfifC. H4fcHHW*fcliHHf**tfl/C* 
1\ H5fc*jWC, 0+±SI5om«r9--^-^4. 4 

y^-mwi o&vmwiMmmi 2fre>%&=/XT 
5. 4>rt-mmi lmvmtmxi 3 

[00 1 5 3 05fcjjSr$--fy*-7x-f -XtflSliAi/ 
xrA*JijcKL^fc§ (te»«iajlS(40^i«) »fW 

^ttHKAAi. A», A3i^H«^A4Sr*L. ByX 

S . ft0M*£Ai t A 2 (4Sfll««S*vc» 1 BH£Mft£ 
S l 5 fc ftjSBMSa 1 2 fc SIS^WBt:^«S*i4 . 

»^»jsa4 tm&jii.Biimmfflftztixm2fflm 
mmm 1 9 1 easjflisa 1 3 1 *is*«»t^iisii 

ai t a 2 mw®m&t , ^s^A4 fc mmtiBt?) 

cooi63 mimvmtiwsmAAi . a 2 , a 3 t 

Bi, Bz*^>-t^oTV^TSW^A4(±^7$ixT 
IrM. . Z cotztb . SI 1 MSfitBl^a 1 5 a§R£&!HttlH»- 

m ^*-7 x 1 8 t-ftLxmsmmat. 1 2 , 

13tzm2ti&£dlz%^X^&. fUAi/XfA 
68££Ai. A 2 , Aaj&M^SfU ®BBg£A4 
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ft^T. S2RlSiRfP3SSl 9frhi3A K^-y^Htg 
^SSBaiiPJia 1 3 iztdiZtL&i- 0 t=S:S . 
[0017] «tH4 , 05 KiRtffl6*W<0lSfr&iC^ 

ymwm&cnm&tfm$m%.tmtt->x < h p i d 

4. ZOP I DSi»fW^i4SlBIUeM9H^l 5K 

a* ztih . zcomi mam 1 5 fciiww--**- 
* 4 <0EiiK-iiiBi»faaa5 6 (Q&mtmz mtai-m 

10 m. 1 5 *> 6 imaitfcjs tfciBswwg^sajs 

ft*. iWBWBWflHS^fcJ: 9«3SHfl§ga 12.13 

*>4>>f y^-^gai o. i i<o«,»as*jra^s*i 

6. A y^-mmi 0, 1 1 <4^cr>$iJ»tlJ7Jtc J: 0 ^* 
-b>WW»S*iTBLM8. 9£fBJffilU UNS-uSSS! 

»£*as 6 , 7 &bm ix . **ftmrouc3t&2: * 

Sid fc/M H 'J y* 1 ^*P^Sr^i I. . 
[00 183 JJE<0 J: a fc«W- jK*-^ 4 , 5 (c J: 
9 #4 F'jy^lSrflJfflrLTVv&fcS. nf,-^-^- 

^4C«W»*%*Ufci:-rs. ^OScK^5r0^L^r 

20 ^mmstimiiithk. 4y?-7x4x®i7<Dim 

Ifc&Ai, A 2> A 3 S:^7§-tt, SHSAA4 Sr^-yfc-f 

5. ^co/c*. mi^JKSiJffligai 5^BU»H«H6^ii 

nsmmtati 2, 1 3tA*s«ii«r<«rft*«. mss^i 
weal 3\,z\im2mmwm. \ 9&t>tu 
^mwwm^tmmM^t m->xx^ 
tiz. Z(ot%Giz£iX*H vvyrm^-yzmt 
**rti(c««js*i4. ztiizx*). ymzmmizftjk 

30 [00193 06 l«fc*<0«E*8E«*jjrr . ZCOtm 

mx-it, a yrt-?mm 1 0 * s, b lm 8^«««-* 
^-^as£i*t. ■<( y^-fmwi i*^blm9a. 

[ 0 0 2 0 3 o4 9$gSff2 2«4«SS I B*>f>«a I a * 
«» LT^meE I b - I a Sr«*. «^S§2 0 (4H«gg I 
B-lASrS^t^S^fi#SA$-ati^t4. L^* { oT 
I a > I b cr> t $ izimttm^ S a >f ^Xfik * 0 s 
40 lA<lBC7)i:^a4il^fl-f-SA(47-7^ffli:^l.. JP 

*»2 4?ii, waftijffl^ai5*>/?>aj^s^sBsaiij 
mmmmmi 2*&t>tii. ititf->x i»> i B<ot 

§ (=(4«SECmsa 1 2^SA>^5<l*vjN$ < £ 9 , i 
- A*<MtTV^^. Ia< lB«0t#W4«g£©Jffll5iai 2 

*lAfc Ib^L<^S. 

[00213 m®izmn.&2 3 <4mffi 1 A*>A,mss 1 b t 
mn lth«ss 1 a - 1 b £3<*\ ss^-s 2 1 tinmffi 1 

50 »-lB*a4J-LfcS[4Hi^S B *ajAt*. Lt^ot 



3/14/06, EAST Version: 2.0.3.0 



(4 

5 

i b > i a e>b * wmftm snii v^f t * o . 

lB<lA«Ofc*fctt«4Mf*SBtt:r?**i::SrS. Jn 
3182 5T'(4. IHlfiHWtail 5*^ai*$ixSgBft$iJ 

m^tfimmm 1 3 ^as^ii* . Lfc#-o -c i b > 1 « <o t 

*(=tt«8SMttSSl 3<\&t>timtf'bZ<%<0 . 1 

B* { j«tT^#, iB<iA^t#t(ima0Jw^si 3 

*lBfc Ia4«*L<*4. 

[0022] H6 <Oft3lM38STtt*-**a I a . I b # 10 
mT&J:d£I*U:?)T\ BLM8, 
JHe^SWfctiftlMBWb^fcTfc. BLM8. 9*» 

c 0 0 2 3 ] turn. m^5iz7jimmmx'te. m 

fcfci 0 BLM8 , 90t-^«a*>¥ff$-ii:*J:3t: 

ixa r> . 0 6 tiiwfcf^ffrctt, 1 a , 

[00243 qStrt--#*-?4, 5?14. BLM8. 20 
9 <D@«t!)£«jf igfrtf- LT!fiIls-ttl£3Ii&3<:J&n& 
6, 7NS£, Qe-KtR]limiS6 , 7TJi!K-^ 

i o o 2 5 3 t z zxiMffimmx'ii. ww-#* 

SWBWfcflHBOSW&Sfc*), BLM8, 

LTi. ^-tf*-?^ft2, 3d 

fWWfclitttt («llrt-^-^4. 5<mftD)i? 30 

[0 0 2 6] ZVXoZmftlWiFmtf&l&k. * 

mic^^]tiijim±LxLiot^iz. mmnza 
[0027] immt. iRmfflkizm*. -*f<om 

[00 28] 40 

WM&it* m^-t&zkizxoym^nm&^mm 

^/kw^ltm f y yyzm&Zith-ttcvmwrt- 
ffl&Mmm^iz&ixt-fWfczmi 
-mww-x^-fiztfiztvm-rz-jtjcvt- 

&®M%$zmi-tt?>v-x : {:-®wmz&hMw& 
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jrt&mBEmmQixi* mxvmmy-tt-ftz 
*-f%Mzm-timm-x*-?mmizAJ} 
+imstfflmHtzm+xi9mttwmk* tat 
tzztmwLt-th. 

[0029] 

mz*mth. 

[0030] 

[mm ] \*T\izimw<mm*wm\,z&5% muz 

[ 0 0 3 1 ] 11 1 a*mi(?>ts 1 iww* & 1 m 
o,5i, 8*»5 2 „ t>t mnmm) 5 3. r 

tsfS5 4. y$-y*tfjD*g5 5. 5 6Srf*aaLfe«J« 

[0032 3 u-K-fe;W5 0, 5 1 14, 
94, 5j^fe^Ky^lA,fii6l|flrfttmM«B 

«6. 7fc-t-**-?lXtt#2, 3k*aJtf*o-y 
Htiix.t<lTV^. .Tc9nF-te/W5 0. 5 U4#Mf£ 

[0033] £*85 214. A«iaj©^FB36»fe*«BiJ 
<i#FA*«KLTA«3ai-tAf *ffi*L. 7V75 
3{i^)ffllHi#A f SrtgiSLT^lilllft^A Ffcffl^rt" 

*RKLfca*iM»AF*aMJ*-*. 'JS-y^WtD^C 
§15 5. 5 6(4. BIKMfHtail 5frt>&J]ZtLm% 
$«KC. ^ffiUft^AFS-iip^Tffi^ (gSJK$iJffli 
K + AF$:iii^-ri». fe«LBLM8. 9^t- 

•v fmma 55.56 «4<t^K + a f?>±i8£ >j $ * 

[0034] ajsmtw-ctt, p 1 D&mtmmw 1 4 eo 
p 1 vm&mwm^v t « {jfiftatfi6 a , 7 aw«iai 

ftBft^PA, PBt^tcjEEtT, ra^jffli^i 5*> 

5 umjmvmmzm tti&ftjj . ms^ 

:toWSUifc*fctta«M*AFtt*i:*9. fi»fc 

[0035] «^*<7WN*7>Xi:^0^eiajfs^F 
A^^aj«^F B J:0t ) ^#<^-5^i:^{c(4. ^HH 
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* (MftMffltte) K+AFOtttt/hSKft 1 ). flngS 

fto, ww-- * 4 <ommtf® i , ww-# 

[0036] WltfiifiTyXI k«r 0 » IWLfck 

*<ft->fci:*(ctt, *fl»«-^AF^U4jE«k* 
4. J^TftWSSSOSMJflW- (MftttflKi*) K + 
AF«HB4*#<arO. JD*S56^ai^fl^ (mkh 10 
m%) K+AFOtttt*3<ft9, W-iKt-* 

4 ommtfm i , sir?-**-* 5 n&rnitfm 

4 , 5 tOSWfcfi £&iiJU ffiftffc&j&aptW-* J: 5 til 
tWfto-Cfc. fiiiffcWiSl,<ftS. 

[oo38]4**-^«ii«. ii, mm** 
f a> fb. xstiwittv. HunmfiKr-KtBa-t-t 
ztizx>). m% Mta#&tH 20 

[0039] 02i±WHB<O»2lliS0!*^-. SS2H 
JMfCtt. H4 ®:. a-K-fe*5 

o,5K ®n%52. Tv-r mnmm%) 53, s 

IBS 5 4 , y S -y ?tf JD*3S 5 5, 5 6 SrtfflD LfcfflS 
fcft-?T^6. 

[0040] ]E%mzim 1 90191 k RtHfc, SfK + 

t. W#tf*fMJ#*L<ft&. 30 
[004 1] H^Wi. 04 fc**«*Sf&fc 
H«H=. £ffl»frfc:J:»h Sir*-**-* 5jWHBL 
T#-r H y y^i j6mfiri«](ciiBBLTv^< . 

[0042] 
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< ft s j; 0 w-xmw&izxh-thmzim-fh x 

01, zLti<7)X\ wmtt*?Xtivx<r)i?tf\Wh-?X 

[Hi] xstwom 1 mssm^-m^m. 
[043 fcmffiz*-tffif8m. 

1 #-f h y 

2, 3 
4, 5 

6, 7 isiiE-iiianKs»ffi 

6a, 7a fflHftffiift 

8, 9 y^xfttltamillia (BLM) 

10,11 a >j*-?mw. 

12, 13 tStMflSS 
14 PlDWmW&S: 

15. 19 BUBHffiKS 

16, 17 

18 4>f-7x.4ZU 

2 0, 2 1 ft#§§ 
2 2. 2 3 

24. 2 5 flUftfi 
5 0,51 D-K-fe/U 
5 2 *fi*» 
5 3 7^7" 
5 4 RKS 

5 5, 5 6 y.S-y^f«II»» 
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